Levodopa imparts a normalizing effect on default-mode network connectivity in non-demented Parkinson's disease.
Parkinson's disease (PD) is characterized with reduced dopamine level in the brain, resulting from the nigral degeneration. It is commonly accepted that the function of default mode network (DMN) is disturbed in PD, even in those who have no significant cognitive impairment. However, the relationship between the depletion of dopamine and DMN dysconnectivity is not fully clear. The aim of this study was to investigate the seed-based DMN connectivity and the influence of dopaminergic therapy on the DMN integrity in non-demented PD by using resting-state fMRI. Resting-state fMRI data was collected from 24 non-demented PD patients before and after taking levodopa and 36 healthy controls (HCs). Functional connectivity (FC) was examined by a seed-based correlation approach. Compared with HCs, decreased DMN connectivity in PD patients was observed, a number of which were significantly improved after taking levodopa therapy. Moreover, by directly comparing the DMN connectivity between ON- and OFF-medication conditions, we found significantly enhanced FC in a set of regions of DMN in the ON- medication condition. Conversely, we also found that the PCC revealed decreased FC with left inferior temporal. DMN connectivity was found to be impaired in no-demented PD patients, and levodopa has the ability to impart a normalizing effect on DMN connectivity.